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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing, state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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IBLfcjtffcWt. »ZRIMI2'8tHtfta«T'IIHc-r 
&SS=R*tll2 9fcA»tT7n-7#*a}fM-*. 4 
fc. R«{CE«Ef*IIIZRWI2 8tt. 35ZRWIS2 8 

t h t aMEnac-* i) sszrum 2 9 *> t> tu*t-r & r 

[0040] *-*£SfcoT. *«24*»6«Lfcr 
RltfcW-RIMI2 7 . mZRIt^2 8. mRRttm 

9 . &t;jawe2 3 Lxmix.4 2ffmmamizm 

BS«r7 , o-r*tttA<a!lfiI*fc:ili l ), WfcffiiteRft 
2 7 S'RItL. t'-A^7 'J 7 ?2 5 
tRWLT*«iaj»2 6tAlttT«ajS*l*. ^COR 

[004 1 ] dT\ a^S2 3tt@ICMl lOHOfc: 
SZRW^ 2 8 1 mSRSim 29 1 -^CEte LTV>|> 
rn-73l^«4 2«awaRBC!!ll»SfL. R 

»**6flR»s*i6<oidaaTOB2 3*q*w»H«>T{cia 
[0042] ^Rtuenu. 

7H a* 6 1 OJg®A^B^^^$.fflv^-Cit«$il 
X <- ^fC«)*»-OW«B« t mtet> . 

[ 0 0 4 3 ] 0 1 omwmzjjkztitzm-vmtmi&v 

IS. S«4 2O»J9f®StcBSStL-C-f-<0Rtffi#7£S:ll 
T. RI^^«4*»ft^«>K:il^*»fei'jfeb<t. g 
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3t7T^^*^®<7)H^5rn 0 kU ^=£2 3<9ffi 
Ifr^rni btlt*. n 0 ± 1 7 %<7>efflF*rCS.O n 

, ± i 7%nsmftnmm*:ii-Tz>mmm7 ox°m~ 

[0044] i^Jj^C-fiifcCJ:"). W,Z3t7T* 
A 6 l WigDS$:S^4 2C0»W®EtciS^ttS i t £»t 
■Ctc < - raafcaaJBS 2 3 cOftffik 35"ft7 r >f A 6 1 

ounrwraHtu* * m-t hzthx-zh. 7 r 4 a 
mmiz%.m±mM$L-* humt. yrj^nm 

*9|s«fc:/jNS < . «fto«MIW>fc*>fc:. ii^XS^.S 
k ^ o IBM* 1 * 0 . * fca^omoKttft&amB 

j£*»fckflbvO>*. 3r*j, JWr4B*f*ni:JBi(f* 

R= ((n-rT )/( n + n' ))* 
X'H-thtl. n=l. 5t-r^i:. n" =1. 0?)2:£v, 

*L. ion,' ^*tLT, ^gtfl 7%OT^®tt ; * 

r -r ^6 1 eommtmm2 3 1 

ff**te»ili&2 3<0#E-C'C0£8t*£&*#; 1 %UIT 

izm-x'Zh. z<r>m%&mm*mm*??zttf\i\* 

4. 

[0045] [£BHOgtt£JII] *XMfflgBi*. SS^S 

#>cr)$.m±mtfttiZtix o6jsrw>*JB=oswfc»» 

kJtfr&. 

[0046] mZOHJfi^STii. mzft? t -f 
ffi<DJSffi¥£n 0 kU aW62 3«5ffl*r*«rn I i:f 
&k£» n 0 ±17%»BHrtTfl.on, ±17X*)K 
Hrt<0«*f*t*-r**t«7 0TJIIZ*7T>fA6 1 
<50SSffltm^2 3t$:S*-rS. L*>L&* { £>. n 0 
tn, WMfcJjoTttn, ±17%<7)S*f*^frSr?E^ 

asfcjwaia* a> 6 & <- tf§£*<*> *> . ^ 

l»12 3^H£8«fflkjgBJ!5gkOlMlORSt£ 
HOHSfi^«BS-i5iBB-r40lcfflv^cll3tc. -KDSWRfe 

[0047] znx o iz-r&ztizx 9 . mmmmtKn 

fi^£it*1-c:k« ? aj*&. 
[00483 [ ff EOHttXflBl *fS*SffaBUO£fl«0l8 



^BESiis c t i>hh fi\ xmx'U i vx<f>w 

3SZ3K7 r-f^6 1 OSffim. jgBfljf 2 3<r>$kwX'C?>K%i 
®&*mi-tZ> Z k »=W»fc»JBiTKBB 
W: J: 3 fc*Z#7 r >f /<*»<iai9fr4ra-7*3l£li>E 
ft3KT*0, jKB&2 3li*S«?&$:<-»W*«:*oTV> 
* . <I OfiSlS: To — 7"7t-?- L- XEMtf&ltimtM 

tyamwL ixitw ? r a > < 6 1 otsstcu 

•7-*»-afc#S«2 2li. »ZW3Ic7t^A-6'1<0 

4 2 atmractt l r st.^«t-*fati 

^4<fc5(c|5H-$^TV>|,. IS* 0. §ett7T4A6 

1 o«ffi*^sat$^^rn-77t*5. 

->fcj6*»2 2fc:J: l )IBJfr. WHBilCSBItLraitS 

fi^*WflOA-7-$r^o^3t^2 2$r2»|6l 

6. »Cdc7)fl<7)yN"7-5r^-j^3t^2 2{i, SlZjfc 

[0049] mxommm ^mmmm^^mn 

Jt^»<im 5 OUtt^SS k Ji3fe^^ 2 2 o t 
J*SZ<7)3fc7 r 'f A'cOfflffilit^) S U V X2 2 0 k SZW 
3t7 r >f A'OiSffik 7 0 t1£»£ivt ^*>j±iT' 

cOAS^I.. H6rtt3(fisP3R2 236«a»uyxniJftS 

7r>fVN*WJgffiWJS}fl ; $$rnoi:L. l^yX2 2 0«S 
#f$5rn 2 k-t4k|i. n 0 ± 1 7 %oefflrtt'l.o n 2 

± 1 7%oeHi*ico®W2:^r-ti.^S'i7 ox-m~ 

[0050] ZCDXolZt&ZblzX*). ft-ftyr-i 
A 6 1 WffiffiT'OlffflRIt t V > X 2 2 0 nm-SMWV) 

m<r>%<?>mz&mh z t . -eo^mRitft 
[0051 ] tmtnxtim] i^^x 

2 2 0<?mWlZt&$mt U>X2 2 0 kO-»ffl<7)Rlf5r 
mt>?t:tb<?>KMm±®i)mi$tiX v *T'WAIB^W 

li. fllAOltWHi^ttW-f 4tf)Kfflv^H6C. ram 

[00523 mxcomi&Bmx'tt . SZ*7 r A i^M 
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E^Slfr*2rn 0 bl. 2 0OJgtfr$£ n 2 b 

■fhb%. n 0 ±17%«Elrtt'IOn ! ±17%?) 
&Hl*l<OE#rm$: #*4 8»*l 7 0 T*Zj(£ 7 r 4 / \* 6 

n 0 tn 2 ^(CioTten, ± 1 7X*)JBiff**fr* 

*{c{iuyX2 2 oonsKjfiMI? otuyX200 

[0 0 5 3] z^xoiztizbizxn. &nmmm 

m^m^i-zb^ta^. 
[0054] mj\nmnB»m #m&mmco%fr3k2 

fflMBfc 2 2 Sr J: 9&KStf£*TcO**5r4 . 

13 7 tc*H ^"C . X&lk 2 2 (ittlfel&ft 2 2 1 fc ttlf% 
¥$2 2 2b£A£. 14***4. R9 14 

ti. IBS**® 2 2 1 *)*T*«4 2<0»f®cSJ:3fc? 
WK*f!Krffi»=IWt<<>*i4. 

[ o o 5 5 ] m~ %y r >r a- 6 1 «03twai»* i^i 

ti . 7r>( Av-#fltf4 * if ft b Vth 4 Z fc Ifih 4 . 

K7^h.4frfc'lTM££<0lIHt&4. 3t*»2 2 
*>+ClWt<9*i4RiJ 1 4Ji. g37r-fA'6 1*^ 
0Hfc££S*6fc*>fcS»t<!>ii*. R91 
4 nmuWtiz* $ Ji*7 r -f A- 6 1 *»fettJIW 436 

4^i:{cj:0. %Z3f7T4*f> l*^ttl«-f 47*d- 

^'it/Mom-tmif^sxL lt t> . w <m. o 1 4 s m 

aiftfOWXtak** S*3cJgS** i 4<0 

T". S«4 2£Ott0f@ffi±A.co7-n-7'3t<?)H3|tffii:t 

■tffii fcktfBttS: Si 4 Z b C«fc OWJfeH^uoSIWx 

i^fr-fyW AWf-v 4 i fc#T'£ 4 . 

Srfc^O.kp&RO 1 4*ftlt*itif. «04ms<Tfc 

[ 0 0 5 6 ] *fc . *9Q/0m.t9SXi fclttM:*)** 
^fc*«*£;btf-CfB^4£i:tttf4U\ *£JIBK 
BlCkfitf. WW«BrCR»Lfctt^£^**»2 
2t:«tOSt'tT. «Z*7r-f/'«-6 1(=B0atrii: 

rawt^3t*fli^rck* i aj*4«)**fe-f. 
m&4 2mmmw7v-7%mms.b^&i 

#{=-£C«oii:A«aj*4tf)-C. »efc»*A<fT3 
i t . CKfi 0 1 4 O^^PStli: 0 ¥i*#r 

>u Anzmcw-yizfti&thzb tfx-t 4 . 
[oo57] miwrnrnmi xmmnmwz 

fttm2 9b mam 23 b «>|«fc&''C7- 2 
2£K1LT^"4£T'<7)AJI&4. *fle»2 2iilSIS:0 



y ? X'^ZtiX i>4 . ^Zc7)HS£^t'(i3tj!S 2 
4A»&«€S>*lfc7*Q-7*j|«iWK4 2^>ttBfaagCf(l 
j§f4 4 TWHtlMtt LT L * 3 £ i: tfh *) . BfB-tM 
XtoXifiv hb Lr»Bf«HtcS8lfC*^i»ift^*«*4 
(7)T\ w<?)fl-A'V-5:^O7t^2 2(Cj:0fifrMW-f 
XtoAX-y KcR')aoOT*4. sfiflStJGfC. 
tB-R««i:«Z]SMtat<Oia. 4fctt»ZR»afc» 

4^t^T'%4<7)^<o^. Rltfl^t2r3t^^« 
j&> ^ « S * i ^TJllKr < 3t«ai» 2 6 K J: 0 SBfrf 4 ^ 
fc* J T#4. 

[0058] JaUtJIHH LfcSB—»^«ttJBffl[T. t 
-^JMI«0«Wa8R«liWE^ 4SP«fcTIsl<6<0gSWi: K 

«SO i 6-^iai^fll«t4CtttS3 4-Ct*^. 
b « . ffi!OI5]«E-r-&SP«(iW^SIM^fl!fiSE-r 4 . 
[00591 4*:. laJhSMflL*:* ^O^Jte^® 

4 fcJ4IS»7jSWl*»*<#4 L < ff 4 . 4 tz . 
R«tt#3Ki: LT(i. if4L< U4HKBat«***««ttD 
Sfl. ZMZMZ. 3t*as»2 6«)»t:*3tt» (^0 

3tE««*««fl:*K»K(c«taj , t4fcftfc:. »4L< 

tt«*s««*6»<»ai*s<ifc^?^-^tiiifflr4 
fflsfflrasui, mm^xitmmo. mz 

T^*-yT»tf>«KSIW»W4fc*>C. »4L<tiS 
B3b-uyx*tiMar*-4fc»0« l 3 (^FH^) 
«24(=A^4. R««*»^l»iaJbWEl!rf 
. 0&*<7)*£ttftK3t<I^fc LT(*aj-f4 
feAKff 4 L < (i^aiS 2 6 afffcR 0 ( ) # 

OXKItUiiffliilZ^Ximmyi 0-150963& 
W»B¥1 l-047485ftW*K¥l 0-289 1 
7lcra^$ilT^4. 

[0 060] SfctUfc. *J6W«)t-^««U. 3tK 
* (Mitf«B5 2. 316**2 2. UifflSS. *) e«« 

[0061] ^WJ: 3 (C**-^^S«. 
* ? . ffikSfcfti. EB»t4BMBai31i:s/-ir7h34 

tffl5£S*iTEBer4a5«'fc. cwt^fi. 
Wfcth&'itb tfftj&sztix v>4 . 
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xitmmw.zi-zzm t-Axr 2 5 . 3t 

«2 4, #3fc»«:*Wttsj6* (#ft£5tfI^£ftttS-fi> 

. ft^8£Sfig§§«^itiTi£s-f 

• KWtU B.oR«fi-tjt*3cS6«t3S*L-ClllC 

[0062] [»+WSI««JB] »=, JRD. 8 

ttaj«KA«LTL4oit*«ft6. SSZ*>#7 
r -f A03TOJH*f*t 1.45. fttfanffiV* 1 . 
0 0fc*6fc**BfcMt4R*Witt3. 4 XT* 

<<K$-f€>CfcA { *>£cO-e. tt&aj*s2 6{;:iB»W(::A 

e«* & gmtottftj: o 1 7c* <.«**- & ; t a** & 

<50T\ £0^3. 4Xi^3R»*ll*«T*&l.>*? 
[0 0 6 3] £«y-fX*li«^S/NJt*ffiT*tf 

sawing, *fcttw«»7jftoi«aj*^) 

*o. is-, a=. so. mi. *t. aviiA 
ii*7 r >r / ^H^mc j> « . n-omiemxto 



[0064]HllhlI12 t^f W{i*Ht£^®0- 

5 tetHvc*z*>#7 -f ^^^fi^ffiii t im* 

mzztix^&gx'nfrmitmzch. 11 2mai 1 

vmZD&TA a"6 ltfOSSSS6 5^te^0T'J>l». 6 1 

timzjt7r>f a. 7 itt;«D3t7T>fA<7>irr;£>»;L 
m-hh. 76iiwz«3t7r'fA6iA><9ajw-fiaj 

3=frn-7*3tS.^mz^)5t7r>f^'6 l^AlfTSRSf 
<M**Hfctt*jfl*. 7 3(SajWTo-7-3t^f5l»^ 

16]. 7 4Jis»fi#*«)fiaKrmT*ft. ii\$mzjn 

^ES7 3<7)at8. 7 8liJ8E'0ffiSft (AM) ?*•). 
*7r4Atf)W7 1 tWZ«KB8 0(!0iai8 0oa-f 
ftKT**. **A7 8tt3T(?)ffl*f**«l . 4 5c7)5 
387-M 8£fc£;HS. iOft«{±ra-7* 
#W»iZO*n8 0^A»atefc*Utf5'C. Aftft 

*IBlWiK:t»H^T«Jfftt«fJ;Cfctift6. 8 1 

ttaatro - 7* w*«>(iwf ft cffi £ -r s a st-* 

0, 1 1. 6*"trfc*. 8 2li7 , n-7"3feWSZ 
OJBB8 0C»v^rRJ«-6i:*«)RIW|-p*>0. AW 
«7 8tC»L<. 8 3ttR«rD-7*3t«*lHrft4. 
[0065] Tn-7"jbWISZtfMt7 7 -f A'CfiJS 

S . 7 7 'A > \* 6 1 ON 7 1 C m o T ^ 7 2 £ 

i6j*^Tf5J»-rsrD-7'*<iAftfft 7 8 t-mzojss 

80fcAS*U JB*fft8 1Ta*fS*lTaj»fSi:«K 
-«*5ro-7"3iaiR»A8 2?RIH-*. JBDfLfcr 
n-7:3t{i^[6]7 3(C(5«L. Sfil4 20^SfSS(CA 
Iff 4. ^ri47 3&ll[BfnB^tl^rKqhUSKcmi 
SflTV^OT, -i;j&»^«)R»f«*3tJi3lfl*7 6fc«B 
oT*l«l7 4K:e«L. *Z«MliiI8 0fc:»^t*Z<0 
*7r-f/<CASW»8 1, JSt»fft7 8T-AStL. H7 1 
t»-»T*l»l7 5t=g«Wi. 8 3*mKE»S 

ilfcR«rn-7*Bi3t7T>f ^*Wtt7 1 ItZMLX 1 6 
St±§<<«V^T^S/i* , )(CC:OSZ^7T'f A'6 1 

OJ: ^ CLTR««<Wa4aia«B»2 6KA» Ltft-f 

[0066] *fmmmx'\m-<r>it7 r a r^Mm 

«ffi8 0{C^(tSro-7'^RIt3K* { ^tBS2 6tC 
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[0067] fcLhwBWrett. %-<WM 

6 1 <?>%,-<r)1%m , 7 r 4 a" 6 2 <OSI-?)iiSig 

<Oifit*»-oJaLi:A*l«lIi: SfiT^iitfR< . 
«SO«tt>^*I. ff^<7)S/NJt$:iSa6l>Ct* { T 

A>li, #*IJ««lICLfcfc&W7U73lSOffl«»* 
mz. SB. SHI. m-t. atmAtfMKHWJBC 
[0068] fcU:<758WJTIi#7 r 4 A*flMHffi^*7 r 

hLtzt>K m^nmrnwamt ixmrn^mz^t 

mzm lx{> mtoffmumbtib . ; <nmn-^mm 
nmmBBizmzm*2ixx^i. zm*&Bumi±m 

<03BWBH*<0fe»t:7 UT**^±t:li»tr4 i t 
tISiii. 

[0069] WSOtWB] *ggffiR!Ki. #7 

■MA6K 6 2tLT?R(*J: t 3fi!cl.nTS:ftii.3fe7 
r4 AfcfHvvo>*j£-W>»SI-\ »=. £Q. ass. 

»t. »a. jHm+vmmntmtoi. *m 

•) fcwswf**>3 rttt Lx<7)m.mm:X^tixm^ 

*^ia/iA'>'H^7T'f/<J:'3 ><.>Y)V? 

3T»tf)JB*f*«tAVH/l'7T'fAJ:>)t**<-r* 
c A*T'# , *<nm&>*> h*;U7 r 4 a J: o tTcfitcS 
N A *HWBBO*7r-f><k U 

X7*fTA. (tt) »oy* -y M'-f Kfcff* L< 

[0070 ] *HSfi^®T-{i. #77-4 s , <aTOtt#& 
4fcttW«Stl«3:"<?hfcftH*£fcjWa**. IS 



X'%htzMZ*-9&W»3 v>^7 Mfc*l2& Jl t VX 

ttz. %yT4>w&NAXhh<r>x\ ssts 
y&<rm&i; i mtt zzt vx § . wattt*f 

[oo7n HLtmmLtzm-—m+-mmmx\ 

IzftMLX Itt B .fl L . ^FEUe toffitntMtn* x t * 

t o o 7 2 ] tujwBLfeiB— w.-\~<n>mm 

tft»8*l. CWJt»C, 3t«aj«S2 6^M{C^7ttS 

Ji24lcA^I»„ J!C*fe. EW3t*»^lJ«aJ:WEHff 

««>(Cff*L<l436lfc{fill2 6Wl(rtttO (^BR«) ** 

OiJCJHiajSrtBtO^TttltlHF 10-150963& 
l-047485ftimHTl 0-289 1 
7tC^$flTU|>. 

[007 3] SfeCifc. ^WOt-^igWi. 3K» 
* (CTi(f3tS55 2 . 3Kqt»2 2 . ItSOS. ») 

jh fRtmrnxmrn in* u rmx-n. ozttmtt 

[0074] znxoiztt-fmmi, zm&Jk 
n±a*k . mw&mM&ts 1 1 ^ 7 h 3 4 
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$ tifctm#*r x ajw» <b*i * . 

[0075] 

£->M!!i4fl:£06-i:tfiil*, flo8BB««t*ll 
[EfiHtf>W*fclWn 

CHI ] ^-^^JBU^-^E. SMSSOfllS 

[02 ] mzsmiBmwt-fs&L. mmm.<r>mm 
BMttiiotiBiH-?**. 

[04 ] ^nmmm^-m's.. mmsmnm 

. [05 ] ^5^HSfe^®coCi^A-v-5-^o^3t^O 
[06 ] »t««fill»!ll*ttW*flW«!7-* 

[07 j mAvmiemffiaww-tto'yizx&Xff) 

[08] IWi^||9RitoflW7-*»ofc3l£***> 

fti2«988SETC**. 
[09] CMPffleSSOffSQrcftt. 

[01 0 3 t^^*-?gfifcffi&8E«&£*-f«l 

[0ii] »^««»ii<o*-*aa. mao* 
■arc**. 

1 0 1 2 ] *7 r 4 /<*)*tt*MII**>tt*HTa £ . 
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